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ABSTRACT 


This  study  attempted  to  predict  Speech  discfiminatibn  scores  by  using  other  audio¬ 
metric  test  information.  For  two  samples  tested  with  Rush  Hughes  materiais  and  one 
sample  tested  with  W‘22  materials,  PB  score  in  the  nyntest  ear  and  difference  between 
SRT’s  in  the  test  and  nontest  ears  were  the  two  best  predictors  of  PB  scores.  The 
estimating  equation  (Rush  Hughes)  developed  on  these  samples  was  applied  to  groups 
with  normal  hearing  (very  poor  prediction)  and  mixed  losses  (moderately  good 
prediction).  Application  of  the  equations  to  cross-validation  samples  indicated  high 
validity  coefficients  for  the  W-22  equation,  but  only  moderate  Vididity  coefficients 
for  the  RH  equation.  Results  suggest  that  the  predictive  contribution  of  PB  score  in 
the  nontest  ear  includes,  the  effect  of  nonmeasured  variables  such  as  subject’s  verbal 
aptitude,  motivation,  difference  between  speaker’s  and  listener’s  dialects,  etc. 
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L  INTRODUCTION 

Although  sj^ech  discfiminatioii  testing  is 
foutinely  used  in  audiologic  evaluations,  in^ 
vestigators  have  not  concufred  in  their  inters 
pretation  of  the  property  being  measured  nor 
in  its  relationship  to  other  hearing  attributes. 
Nevertheless,  the  goal  of  predicting  speech  dis^ 
crimination  scores  from  other  audiologic  test 
measures  persists  since  capability  of  reliable 
prediction  would  frequently  render  the  proce¬ 
dure  of  speech  discrimination  unnecessaryi 
Moreover,  an  understanding  of  the  interrela^ 
tionships  between  audiologic  test  measures 
would  further  the  development  of  theories  of 
hearing  and  listenings 

Mullins  and  Bangs  (2)  approached  predict 
tion  of  speech  discrimination  scores  by  using 
multiple  regression  technics,  in  the  design  of 
their  study,  however,  they  included  both  ears 
of  many  subj^otss  Data  reported  below  indicate 
that  speech  discrimination  performance  be^ 
tween  ears  is  intercorrelated,  suggesting  that 
their  statistical  results  may  be  spuriously  high. 
Mullins  and  Bangs  (2)  also  introduced  a  new 
quantity,  the  “masking  index,”  Which  Was 
tended  to  assess  the  effect  of  the  audiogram 
configuration.  This  was  computed  by  sumnaing 
the  differences  between  the  threshold  at  one 
frequency  and  the  thresholds  of  all  lower  fre* 
quencies.  Although  they  found  that  the  total 
masking  index  for  500,  1000,  and  2000  cps 
correlated  rather  well  with  speech  discrimina* 
tion  scores  (.506),  a  study  by  Ross  et  al.  (3) 
did  not  confirm  this  finding  for  speech  dis. 
crimination  in  quiet.  They  found,  however, 
that  masking  indices  were  somewhat  better 
predictors  of  speech  discrimination  in  noise. 

Young  and  Gibbons  (4),  who  have  recently 
reviewed  existing  liteFature  in  this  area  and 
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considered  their  own  experimental  results  as 
Well,  have  concluded  that  “analysis  and  inter* 
pretation  of  the  data  indicated  insufficient  re* 
lationship  between  speech  discrimination  scores 
and  thresholds  for  speech  reception  and  pure 
tones  for  the  pu^ose  of  clinical  prediction  of 
speech  discrimination  test  results.” 

2.  METHOD 

The  study  reported  in  this  paper  was  initiate 
ed  early  in  1961  before  the  papers  by  Young 
and  Gibbons  (4)  and  Ross  et  al.  (3)  were 
published.  All  available  and  potentially  predic* 
live  information  was  utilized,  including  air  and 
bone  conduction  scores,  speech  reception 
threshold  ($RT),  and  age.  Rather  than  com* 
puting  masking  indices,  pure  tone  air  conduc* 
tion  scores  were  utilized  in  a  manner  which 
emphasized  the  shape  of  the  audiogram  but 
did  not  introduce  linear  dependencies  into  the 
correlation  matrix.  Bone  conduction  scores 
were  introduced  to  highlight  the  air^bone  gap. 
Finally,  several  air  conduction,  interaction 
variables  were  included  to  explore  previously 
unexamined  relationships,  it  was  hoped  that 
this  realignment  of  traditional  audiologic  van* 
ables  might  expose  existing  interrelationships, 

Record  cards  for  all  patients  seen  in  the 
Audiology  laboratory  from  1959  through 
March  1961  were  scanned  to  locate  cases  for 
which  complete  audiograms  existed,  Audio- 
metric  information  required  consisted  of  air 
conduction  (AC)  scores  at  250,  500,  1000, 
2000,  3000,  4000,  6000,  and  3000  cps ;  bone  con* 
duction  (BC)  scores  at  500, 1000,  and  4000  cps; 
speech  reception  threshold  (SRT) ;  and  speech 
discrimination  (PB)  score.  In  addition,  test 
material  used,  and  intensity  at  which  the  PB 
materials  had  been  administered  were  required. 
Only  the  poorer  ear  was  used  for  prediction  in 
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this  study^^  decision  detemined  by  eoinpiir^ 
ing  speech  frequency  averages  for  both  ears. 
The  infonnation  outlined  above  was  recorded^ 
for  the  test  ear  selected  as  well  as  for  the  SET 
and  PB  scores  for  the  nontest  ear. 

All  patients  included  in  this  study  had  been 
tested  at  the  School  of  Aerospace  Medicine^ 
Audiology  Laboratoryi  by  trained  and  com^ 
patent  staff  meniberSi  who  used  calibrated 
equipment  and  standardized  procedures  (oral 
response  to  PB  lists).  Speech  discrimination 
testing  was  accomplished  by  use  of  disk> 
recorded  W^22  Or  Rush  Hughes  (EH)  speech 
materials.  Because  changes  in  equipment  and 
staff  personnel  necessarily  had  occurred,  the 
data  of  1959  were  treated  as  one  group  while 
data  for  1960  and  the  first  part  of  1961  were 
considered  separately  (desigrnated  i960  sam^ 
pie). 

Patients'  audio^ams  were  categorized  into< 
four  groups  according  to  the  following  guide 
lines:  To  be  considered  as  a  perceptive  loss, 
an  ear  was  required  to  have  bone  conduction 
score  poorer  than  15  db  at  some  frequency  and 
to  have  an  A(>^BC  gap  less  than  15  db  at 
4000  cps.  To  be  considered  as  having  a  con¬ 
ductive  loss,  an  ear  was  required  to  have  AC 
scores  poorer  than  15  db  at  Some  frequency, 
BC  scores  not  poorer  than  15  db  at  that 
frequency,  and  an  AC-BC  gap  of  at  least  15  db 
at  some  frequency.  Ears  meeting  both  criteria 
were  classified  as  having  mixed  hearing  loss, 
while  those  meeting  neither  criteria  were  con¬ 
sidered  as  having  normal  hearing.  This  schema 
appeared  fairly  adequate  in  classifying  ears 
in  a  manner  with  which  clinical  judgment  would 
concur.  In  a  very  few  cases  clinical  judgment 
was  solicited.  Inadequate  numbers  of  ears  with 
conductive  and  mixed  losses  were  identified. 
Table  I  lists  the  number  of  patients  or  ears 
assigned  to  each  category  for  1959  mid  for 
1960,  Groups  marked  with  an  asterisk  were 
those  for  which  the  initial  regression  technics 
were  developed,  while  those  marked  with  a 
dagger  (t)  were  groups  to  which  the  predictive 
equations  were  applied. 

From  the  recorded  test  scores,  a  group  of 
eighteen  variatdes  was  generated.  Ilmse  are 


TABLE  I 

Number  of  ears  in  each  category  of  hearing  loss 


Type  of  hearing 
ioBB 

Word  list 

Number  of  ears 

1959 

Data 

1966 

Data 

f’erceptive 

W-22 

3 

25* 

Perceptive 

Rush  Hughea  (RH) 

36* 

62* 

Mixed 

W.22 

3 

7 

Mixed 

RH 

20t 

26t 

Conductive 

W-22 

2 

2 

Conductive 

RH 

1 

8 

Nomai 

W-22 

2 

1 

Normal 

RH 

I7t 

eiaiiAtion  devel^^  for  this  gfoap. 
tR^rcisioii  ^oatipn  applM  ip  this  viPnp* 


shown  in  table  H.  In  some  cases  the  score  was 
used  as  it  was  recorded  from  the  audiologic 
record  card  -i—  i.e.,  Xi--air  conduction  Score  at 
260  cps, .  Xiib“5ET  in  the  test  ear,  etc.  The 
other  variables  were  generated  from  informa¬ 
tion  recorded  on  the  audiologic  test  record 
card.  For  example,  Xj  is  the  difference  between 
the  patient’s  hearing  level  at  500  cps  and  his 
hearing  level  at  250  cps  in  the  test  ear.  If  the 
hearing  curve  were  flat  in  that  region,  regard¬ 
less  of  extent  of  loss,  the  value  of  X?  would  be 
zero.  Variables  Xa  through  %■,  were  generated 
in  a  similar  manner.  Variables  Xi  tlnroUgh  Xt 
combined  contain  all  information  of  the  usual 
air  conduction  curve;  however,  this  informa¬ 
tion  is  expressed  in  a  manner  which  emphasizes 
the  shape  of  the  curve.  The  AC-BC  gaps  at 
frequencies  of  500,  1000,  and  4000  cps  are 
represented  by  Xs,  X9,  and  Xip.  Variables 
Xii,  X12,  and  Xjs  are  interaction  variables  in¬ 
cluded  to  determine  whether  the  impact  of  the 
amount  of  change  in  hearing  level  between 
frequencies  is  influenced  by  the  threshold  value 
of  the  frequency  at  which  the  change  begins. 
Thus,  for  vmdable  Xii,  the  AC  threshold  at 
1000  cps  is  multiplied  by  the  difference  between 
the  thresholds  for  2000  and  1000  cps.  An 
audiogram  showing  a  hearing  level  of  5  db 
for  1000  cps  and  25  db  for  2000  cps  would 
have  Xii  equal  to  100  [5  x  (25  —  5)]  while 
an  audiogram  with  a  hearing  level  of  20  db  at 
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TABLE  n 

Variables  of  the  analysis 


Xi 

^2 

Xs 

X4 

X5 

X, 

X7 

X* 

X9 

Xxo 

Xii 

X12 

Xl3 

Xx4 

Xl5 

Xjg 

Xi7 


Air  conduction  at  260  Cps. 

Air  conduction  at  600  cps  minus  air  Conduction  at  260  cps. 

Air  conduction  at  lOOO  cps  minus  air  conduction  at  600  cpSi 

Air  conduction  at  2000  cps  minus  air  conduction  at  1000  cps. 

Air  conduction  at  3000  cps  minus  air  conduction  at  2OO0  cps. 

Air  conduction  at  4000  cps  minus  air  conduction  at  $000  cps. 

Air  conduction  at  6000  cps  minus  air  conduction  at  4000  cps. 

Air  conduction  at  60O  cps  minus  bone  conduction  at  600  cps. 

Air  conduction  at  lOoO  cps  minus  bone  conduction  at  1000  cps. 

Air  conduction  at  40o0  cps  minus  bone  conduction  at  4000  cps. 

Air  conduction  at  lOOO  cps  x  (air  conduction  at  2000  cps  minus  air  conduction  at  1000  cps). 

Air  conduction  at  2000  cps  x  (air  conduction  at  4000  cps  minus  air  conduction  at  2000  cps). 

Air  conduction  at  4000  cps  x  (air  conduction  at  8000  cps  minus  air  conduction  at  4000  cps). 

PB  score  of  nontest  ear. 

SRT  of  poorer  (test)  ear. 

SRT  of  poorer  (test)  ear  minus  SRT  of  nontest  ear. 

Age 


Xjg  Intensity  level  of  PB  testing  minus  SRT  (test  ear). 
¥  PB  Score  of  test  ear  (to  be  predicted). 


1000  cps  and  40  db  at  2OO0  cps  (same  amount 
of  change  between  the  two  frequencies)  would 
show  Xu  equal  to  400  [20  X  (40  20)]  . 

Variables  Xu  and  Xis  were  similarly  deter* 
mined.  The  difference  between  the  SRT  for 
the  test  ear  and  the  SRT  for  the  nonteSt  ear 
is  Xi6.  Since  the  test  ear  was  chosen  to  be 
the  poorer  ear  (on  the  basis  of  the  SFA),  this 
difference  is  positive  in  almost  all  cases.  The 
level  above  the  SRT  at  which  the  FB  test  was 
administered  is  represented  by  Xig.  Standard 
procedure  required  that  this  difference  was 
routinely  40  db;  however,  for  patients  with  a 
severe  loss  who  experienced  recruitment  and 
could  not  tolerate  this  level,  a  lower  intensity 
was  employed.  Finally,  Y  represents  the  PB 
score  in  the  test  ear  the  variable  which  was 
to  be  predicted. 

Separate  predictive  equations  for  Y  (FB 
score  in  test  ear)  were  sought  for  each  of 
three  groups  of  perceptive  loss  subjects: 

(1)  those  tested  with  the  RH  last  in  1959, 

(2)  those  tested  with  the  RH  last  in  1960,  and 


(3)  those  tested  with  the  W-22  word  list  in 
1960.  These  were  the  three  groups  with 
largest  sample  sizes. 

3.  RESULTS 

The  Wherry^Doolittle  approach  to  mul¬ 
tiple  regression  was  used  in  an  attempt  to 
identify  the  variables  which  might,  in  linear 
conibination  form,  most  satisfactorily  explain 
a  large  portion  of  the  variability  in  the  speech 
discrimination  scores  (1).  Although  this  pro¬ 
cedure  does  not  necessarily  produce  the  opti¬ 
mum  combination  of  variables,  it  usually  selects 
one  of  the  better  combinations.  Squared 
multiple  correlation  coefficients  (R^)  when  all 
18  predictor  variables  were  employed  were  .93, 
.83,  and  .96  for  the  RH  1959,  RH  I960,  and 
W-22  groups,  respectively  (table  IH),  This 
sets  an  upper  bound  on  the  level  of  prediction 
that  might  be  anticipated  with  a  smaller 
number  of  predictor  variables.  For  both 
RH  samples  Xu,  SRT  in  the  test  ear,  'vas 
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TABLE  III 


Sqmi/r^_  mvltipU  regression  eoefficients  (R^)  for  different  linear 
eomhinations  of  predietors  of  speech  diseritninaiion  scores 
(Subjects  ibith  perceptive  losses) 


Peiiciiption  of 
predictor  variabies 

Sample 

Bush  Hughes 

1959 

N  =  36 

Rush  Hughes 
i960 

N  =  62 

W=22 

i960 

N  =  25 

Predictor 

R2 

Predictor 

R2 

R2 

1.  Ail  1'8  predictor  variabiea 

.93 

.83 

.96 

2.  Beat  single  predictor 

.38 

^iis 

.37 

Xi4 

.73 

3.  Two  best  predictors 

(Wherry.Iloolittle) 

.54 

Xj4,  Xj,5 

.66 

Xj4,  Xj 

.81 

4.  Three  best  predictors 

(Wheriy.Boolittie) 

^t4»  ^IiS, 

.72 

^i4»  Xje 

.70 

Xi4i  Xii,  XjQ 

.83 

5.  PB  score  of  eoatest  ear 

X|4 

.32 

Xi4 

.33 

X44 

.73 

6.  Best  common  pair  of  predictors 

X|,4,  X,4 

.72 

X|4»  ^IS 

.70 

X14,  Xjg 

.80 

7.  All  predictors  exciuding  Xi4 

A7 

.68 

.94 

8.  Best  single  predictor  when 

X|^  excluded 

Xi5 

.38 

X45 

.37 

Xii 

.29 

the  best  single  prediGtor  of  PB  score  (R*  m 
^  for  RH  1959,  R*  a  .37  for  RH  1960). 
For  the  W‘22  ^oup,  however,  the  best 
predictor  was  X^,  PB  score  in  the  nont^t 
ear  (R^  =  .7$).  For  the  two  RH  sanaples  the 
Wheiry^Doolittle  procedures  agreed  in  select, 
ing  the  same  two  best  predictors,  X14  and  Xus 
(R?  s  .54  for  RH  1959,  R?  =  .56  for  RH  1960) , 
and  the  same  three  best  predictors,  Xt4,  Xis, 
and  X16  (X16  is  the  difference  between  SRT 
scores  of  test  and  nontest  ears)  (R^  m  .72  for 
RH  1959,  R2  ^  .70  for  RH  I960).  Since  the 
additional  predictive  contribution  of  Xis  (com¬ 
pared  to  prediction  by  Xi4  and  X14)  was  not 
significant  at  the  ,10  level,  further  identifica¬ 
tion  of  predictor  variables  was  discontinued 
for  these  groups.  In  the  W'.22  sample,  the 
two  best  predictors  were  Xt4  (contralateral 
discrimination  score)  and  Xi  (Xi  is  AC  at  250 
cps)  (R^  ^  ,81)  while  the  addition  of  Xio 
(Af^BC  gap  at  4000  cps)  as  the  third  predictor 
(R?  is  ,^)  selected  by  the  Wherry..Doolittle 
technic  did  not  contribute  significantly.  For 
all  three  samples,  the  squared  multiple  correla¬ 
tions  using  the  three  best  predictors  obtained 
by  the  Wherry..Doolittle  technic  were  reason^ 


ably  good  (,72,  .70,  and  .83)  compared  to  the 
maximum  values  that  might  be  expected. 
When  other  predictive  combinations  were  ex¬ 
plored,  however,  it  was  found  that  two 
predictors,  Xu  and  Xie  (PB  score  in  nontest 
ear  and  difference  between  SRT’s  of  test  and 
nontest  ears)  produced  equally  good  squared 
multiple  correlations  (.72  for  RH  1959,  .70  for 
RH  I960,  and  ,80  for  W.-22),  This  is  an 
example  of  a  situation  in  which  the  two  best 
predictors  as  selected  by  the  Wherry^Doolittle 
method  did  not  provide  as  good  prediction  as 
another  choice  of  two  predictors.  It  is  partic¬ 
ularly  interesting  that  this  occurred  in  both 
RH  samples. 

Several  othmr  sets  of  results  are  presented 
in  table  III,  including  the  squimed  multiple 
correlations  when  ail  variables  except  X14  are 
utilized.  The  best  single  predictor,  ignoring 
X14,  was  found  to  be  Xu  for  the  W..22  sample. 
The  predictive  value  of  X14  alone  is  moderate 
in  the  RH  samples  (R^  ^  .32  and  .33)  while  it 
is  fairly  large  (R*  ^  ,73)  in  the  sample. 
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TABLE  IV 

Estimating  equations  for  speech  discrimination  Scores 


Sanipre 

Estimating:  equation 

■92 

df 

RH,  1959 

Y  =  .8816  +  .9669X,,.,  -  .8210X,,, 

97.2065 

33 

RH,  1960 

Y  ^  17.0406  +  .7984X,,^  -  .7319Xi,„ 

86.6868 

49 

W-22,  1960  i 

Y  =  -3.9121  +  1.6298X,4  -  .2672X,4, 

31.8609 

22 

Note:  Xi4  is  PB  ecoi^  for  nbnt^t  ear.  Xi«  ie  SRT  tMt  nr  minus  8RT  nohtnt  esFi  Y  is  PB  score 
for  test  ear. 


Bince  contralateral  speech  discrinnination 
score  and  difference  between  SRT’s  were  found 
to  have  high  predictive  value  for  all  three 
samples^  predictive  equations  were  developed 
separately  for  each  sanaple  by  using  these 
two  variables.  Resulting  equations  are  shown 
in  table  IV.  Statistical  tests  showed  that  the 
coefficient  for  Xi«  in  the  W-22  sample  was 
significantly  different  from  the  equivalent 
coefficients  in  the  other  two  samples  (.01 
significance  level).  Since  there  were  no  sig. 
nificant  differences  between  coefficients  or 
intercepts  of  the  RH  equations,  data  for  these 
two  groups  were  combined  and  one  estimating 
equation  was  developed; 

V  *  10.7795  iT  -SOlS  X,4  =  .7483  Xj„, 
orV  3  92.555  (85  diy 

This  estimating  equation  was  used  to  predict 
speech  discrimination  scores  for  subjects  with 
mixed  hearing  loss  and  with  normal  hearing. 
The  correlations  between  predicted  and  ob¬ 
served  PB  scores  (table  V)  for  the  1959  and 

TABLE  V 

Correlation  between  observed  PB  scores  and 
scores  predicted  with  combined  RH 
estimating  equation 


Sample 

Year 

N 

Correlation 

coefficient 

Mixed  RH 

1969 

20 

.668* 

Mixed  RH 

1960 

20 

.722t 

Normal  RH 

1959 

17 

.396 

Normal  RH 

1960 

15 

.4961 

^Significantly  different  from  serp  correlmtioii,  P  ^  .01. 
tSignificantly  different  from  aero  correlation,  P  ^  .001. 
tSignificantly  different  from  zero  correlation,  P  ^  .10. 


I960  groups  with  mixed  hearing  loss  (.568 
and  .722)  were  significantly  different  from 
zero.  Among  the  comparable  coefficients  for 
the  two  normal  hearing  groups,  however^  only 
the  Value  for  the  1966  group  attained  signify 
cance  at  the  .10  level.  There  were  not  sufficient 
cases  tested  with  the  W-22  list  among  ears 
with  normal  or  mixed  hearing  levels  to  attempt 
prediction. 

When  the  data  analysis  reached  this 
phase,  a  year  had  passed  since  the  original 
selection  of  ears  had  been  made  from  patients’ 
files,  it  was  possible,  therefore,  to  select 
another  sample  of  ears  tested  during  the  year 
that  had  elapsed,  to  categorize  them  into  groups 
according  to  the  original  classification  scheme, 
and  to  examine  the  relation  between  predicted 
and  observed  PB  scores  in  an  effort  to  validate 
the  estimating  equations.  In  this  procedure 
all  subjects  for  whom  complete  audiograms 
were  available  were  considered  as  belonging  to 
set  A.  Since  the  predictive  equations  did  not 
require  a  complete  audiogram,  it  was  possible 
to  include  subjects  for  whom  only  partial  infor¬ 
mation,  including  variables  X14  and  Xi,,  was 
available;  these  were  designated  as  set  B.  As 
table  VI  indicates,  only  moderate  success  was 
achieved  with  this  validation  procedure,  AH 
observed  correlation  coefficients  between  pre= 
dieted  and  observed  F6  scores  are  significantly 
different  from  aero.  The  coefficient  for  the 
W-22  sample  (sets  A  and  B  combined  to  im 
crease  group  size)  was  encouragingly  high 
(.924),  It  should  be  noted  that  the  W-22 
estimating  equation  was  used  for  this  group, 
while  the  RH  estimating  equation  was  used  in 
obtaining  the  other  validity  coefficients.  Re¬ 
sults  for  the  perceptive  loss,  RH  List,  set  B 
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TABLE  VI 

Correlations  between  predieted  and  observed  Speech  discrimination 
Scores  for  validation  (1961)  samples 


Ty^  of  hearing 
ioB8 

Word  list 

Set 

N 

r 

P 

96% 

Confidence  limits 

Perceptive 

RH 

A 

43 

.533 

<.061 

.27  - 

.72 

Perceptive 

RH 

B 

212 

.374 

<001 

.26  - 

.49 

Perceptive 

W.22 

1 

10  1 

1 

.924 

<  .001 

.81  = 

.97 

Bj 

1' 

9  1 

1 

Mixed 

RH 

A 

14 

.685 

<■01 

.24  - 

.89 

l^up  were  disappointing'ly  tow  (r  s  .374). 
Howeve^  when  the  difference  between  the 
mean  PB  score  for  RH  1960  group  and  the 
validation  RH,  set  B  group  was  exafliined,  a 
difference  was  obtained  which  was  significant 
at  the  .001  level.  Although  the  ears  in  vali^ 
dation  RH,  set  B  group  sustained  a  i^rceptive 
toss,  their  hearing  level  was  considerably  better 
than  that  of  ears  in  set  A  (this  difference  was 
observed  also  in  regard  to  Xts),  which  was 
undoubtedly  the  reason  that  a  complete  audios 
metric  workup  had  not  been  given.  RH»  set  B 
group  could,  therefore,  be  eliminated  from 
consideration  as  a  validity  sample.  The  corre^ 
lation  for  the  group  with  mixed  hearing  (.685) 
was  approximately  equivalent  to  that  found  in 
the  1959  and  1960  mixed  hearing  groups  (table 
V).  The  Validity  coefficient  for  the  RH,  set  A 
group  was  lower  than  anticipated  (.533).  The 
mean  PB  score  (74.1)  of  the  RH,  set  A  gnrOup 
was  significantly  different  (F  <  .05)  from  the 
mean  of  the  combined  1959  and  I960  RH  sample 
(69.4  ^  appendix,  table  A).  Since  the  mean 
hearing  levels  and  FB  scores  of  the  RH,  set  A 
validation  sample  were  more  similar  to  the 
1960  RH  sample  than  the  1959  data,  the  predict 
tive  equation  that  was  developed  for  the  I960 
data  (table  IV)  was  applied  to  the  validation 
sample.  The  resulting  value  (r  ==  .531)  was 
almost  identical  to  that  obtained  with  the 
combined  RK  predicting  equation  (r  =  .583). 
Reasons  for  these  lower  validity  coefficients 
among  ears  with  perceptive  loss  are  not  clear. 
There  may  be  undetermined  deferences  be., 
tween  the  ears  in  the  groups  on  which  the 
estmiatmg  equations  were  developed  and  the 
ears  m  the  validatmg  sample.  Anothm*  possL 


bility  is  that  relationships  observed  in  the 
1959  and  1960  groups  may  have  been  spuriously 
inflated  by  chance  factors.  The  immediate 
explanation  for  the  lower  R  is  that  the  corre. 
lations  of  both  Xi4  and  Xm  with  Y  for  the 
Validation  Sample  (shown  in  appendix)  w^ 
considerably  lower  than  for  the  original 
samples. 

4.  DISCUSSION 

In  evaluating  these  results  one  must  com 
elude  that  utilization  of  the  derived  variables 
did  not  facilitate  prediction  of  speech  dis^ 
Crimination  Scores.  In  the  1960  W‘22  sample 
variable  X„  [(2000  --  1000)  x  1000  A03 
was  selected  as  the  single  best  predictor  when 
Xi4  is  excluded.  With  this  miception,  the  de> 
rived  scores  do  not  play  any  prominrat  pre> 
dictive  role,  thus  bolstering  the  findings  of 
other  investigators  Concerning  variables  that 
do  not  predict  PB  scores. 

These  results  contribute  additional  indica^ 
tion  that  speech  discrimination  among  ems 
with  perceptive  loss  is  qualitatively  different 
from  that  among  normal  ears.  Estimating 
equations  developed  for  the  former  group 
predicted  poorly  or  faUed  to  predict  discrim« 
ination  in  normal  ears.  Prediction  among  ems 
with  mixed  loss  was  fair,  presumably  because 
of  the  perceptive  component  in  these  cases. 

The  most  probable  e?qplanation  for  the  large 
contribution  of  the  contralaterai  dismmination 
score  concerns  the  fact  that  a  large  number 
of  features  were  common  to  this  varial^  luid 


the  criterion  measure.  Although  the  two 
scores  were  obtained  by  administering:  test 
words  to  different  ears,  only  one  human  being 
With  associated  intelligence,  language  ability,, 
test^taking  aptitude,  etc.,  was  involved.  Fur^ 
ther,  any  deviations  in  equipment  adibration, 
ambient  noise,  or  examiner  bias  would  pro]> 
ably  have  applied  to  both  ears.  It  appears 
that  the  contralateral  discrimination  scores 
may  serve,  in  part,  as  a  measure  of  the  intra^ 
patient  and  situational  features  affecting 
speech  discrimination  performance  which  are 
not  routinely  measured  (e.g.,  ^tient  intellh 
gence  and  motivation)  and  which,  in  some 
cases,  could  be  measured  only  with  difficulty 
(eg.,  examiner  bias) . 

The  large  predictive  contribution  of  X14 
(contralateral  discrimination  score)  suggests 


its  Use  as  a  criterion  in  developing  new  speech 
discrimination  materials.  It  would  appear  de¬ 
sirable  to  reduce  the  contribution  of  the 
Variable  as  much  as  possible  while  simultane^i 
ously  increasing  the  contributions  of  other 
Variables  with  more  specific  references.  It  would 
be  interesting  to  determine  whether  measures 
such  as  general  intelligence,  verbal  ability, 
difference  in  dialect  between  speaker  and  pa^ 
tient,  and  difference  in  dialect  between  patient 
and  audiologist  would  markedly  reduce  the 
contribution  of  X14.  Another  potential  area 
of  research  would  determine  what  character^ 
istics  of  a  PB  list  are  most  conducive  to 
eliciting  a  substantial  predictive  loading  of  the 
contralateral  dismmination  score.  Progress 
ifdong  these  lines  would  contribute  to  under^ 
standing  of  what  is  measured  by  speech 
discrimination  scores. 
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APPENDIX 


TABLE  A 

Means  and  vwnaneeS  for  three  predictor  variables  and 
discrimination  score 


N 

Xl4 

9? 

X,, 

Y 

92 

Perceptive  legs 

1969  RH 

36 

76.9 

176.4 

22.3 

394.1 

200.4 

68.6 

323.6 

1960  RH 

52 

76.9 

142.4 

18.6 

339.1 

188.1 

70.0 

272.2 

1961  TSMi  A 

43 

77.8 

44.0 

13.8 

190.6 

140.8 

74.1 

96.2 

1961  RS,  B 

212  : 

79.6 

27.9 

^2.0 

34.1 

12.6 

78.2 

40.2 

1960  W-‘22 

26 

89.1 

113.7 

26.3 

236.1 

10.7 

160.6 

86.1 

142.8 

1961  W^22i  A 

10 

76.4 

304.9 

27.2 

468.4 

3.9 

29.7 

72.6 

619.6 

1961  W^22,  B 

9 

93.6 

17.8 

-0.4 

67.0 

8.6 

89.1 

17.1 

llized  iogg 

1969 

20 

77.1 

172.0 

46.2 

168.6 

H 

338.4 

71.6 

137.6 

1960  RH 

20 

74.7 

91.1 

42R 

473.2 

23.0 

316.1 

69.7 

396.8 

Normal 

1969  RB 

17 

81.0 

337R 

m 

486.6 

9.3 

393.0 

83.2 

36.6 

1960  RH 

16 

80R 

SlJ 

26.1 

8.1 

20R 

80.7 

26.1 
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Intereorrelation  matrix  for  1959  RH  perceptive  loss  sam 
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Note :  'Decimai  points  have  ibeen  omitted. 


TABLE  C 

Intereorrelaiion  matrix  for  1960  W-22  ‘perceptive  loss  sample 
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Beeimal  points  have  ib««B  omitted. 
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Note :  iDecimal  points  ^have  'been  omitted. 
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